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CONCERNING LOSS IN WEIGHT OF EGGS
DURING INCUBATION.
Artificial incubation is rapidly assuming immense importance
not only on the large poultry farms where all of the hatching is
done by incubators, but thousands of people who keep a few hens
find that it is easier to hatch by artificial methods. Artificial
incubation would be more widely used if poultrymen had some
simple and reliable method of determining whether the eggs^
while incubating, are receiving the proper amount of ventilation
and at the same time are not drying up too rapidly. A proper
and uniform temperature can usually be secured in most modern
makes of incubators, but at the present time operators rely almost
entirely upon experience to determine whether the eggs are kept
sufficiently moist, and are receiving enough ventilation for best
results. It IS true that charts have been constructed showing the
proper size of the air cell for each day of the incubating period,
but in using a chart considerable experience and good judgment
are necessary because the apparent size of the air cells in indi-
vidual eggs may vary considerably from each other in the same
incubator, and the average size of the air cells on any particular
day may depart quite widely from the normal without an inexperi-
enced operator realizing that the incubation is not progressing in
a satisfactory manner. In addition, the air cells may be of the
proper size and yet the embrj'-os may perish either on account of
an insufficient amount of oxygen, or because the gases resulting
from the growth of the embryos are not carried away with suffi-
cient rapidity.
It is unnecessary to describe in detail the stages in the devel-
opment of a chick. The chick, however, absorbs oxygen, and
moisture and certain gases are thrown off through the shell.
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Under normal conditions the total amount of moisture and gases
which have been thrown off at an}' particular time corresponds to
that particular stage in the development of the chick, or in other
words, when an egg is incubated under perfectly normal condi-
tions the total loss in the weight of the egg corresponds, within
certain limits, to the stage of development of the embryo.
If the operator of an incubator knows how much a certain num-
ber of eggs have lost in weight since the beginning of the incuba-
ting period and compares this loss with the normal loss of the
same number of eggs for the same length of time he will know
definitely whether the eggs have decreased properly in weight.
If they have lost too much, providing of course that the tempera-
ture has been normal, they are drying up too rapidly, and either
more moisture should be supplied, or the amount of ventilation
should be reduced, but in reducing the circulation of air through
the incubating chamber it must be remembered that pure air sur-
rounding the eggs is just as important as a proper temperature; on
the other hand, if the eggs are not losing weight as rapidly as they
should they are either kept too moist, or they are not receiving
the proper amount of ventilation, or perhaps they may be kept too
moist and insufficiently ventilated also.
The object of this bulletin is to furnish sufficient data to enable
the operators of incubators to exercise a more intelligent supervi-
sion over the operation of their machines. A number of experi-
ments have been performed to determine the normal loss in the
weight of eggs during incubation, and for this purpose the natural
method of hatching has been employed. Eggs have been weighed,
placed under broody hens in locations suitable for a perfect hatch,
re-weighed on a chemical balance at suitable intervals, and the
loss determined.
The following tables show the results in detail of three hatches
which have been selected from a number of similar tests conducted
during the past year.
Test 1.—Eggs placed under a Rhode Island Red hen Novembar
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Table uhowing the loss in weight of the unfeitile eggs:
Number of Egg.
Average loss per egg
.































The preceding tables show that all of the eggs decreased more
rapidly in weight during the latter part than during the first part
of the incubating period. Also that the unfertile eggs decreased
considerabl}^ less than the ones which hatched, the eggs in which
the germs were weak standing midway between the two extremes.
It is a matter of importance to know whether a heavy egg will
decrease more in weight, than a lighter one. In order to consider
this point we may divide the eggs which hatched in the above
test according to their weight. Numbers 1, 4, and 9 had an aver-
age weight of 55.839 grams and lost during the nineteen days of
the test 9.456 grams, or at the rate of 16.9 per cent. On the other
hand the lighter eggs, 5, 6, and 7, with an average weight of
50.610 grams, gave an average decrease in weight of 8.978 grams,
which is at the rate of 17.7 per cent., it is thus seen that although
the larger eggs lost more in weight than the smaller oneg, yet they
suffered a slightly smaller percentage loss.
Test 2.—Eggs placed under a Rhode Island Red hen January









































































The above table shows a remarkably good hatch. Twelve eggs
were placed under a hen, and with the exception of the one bro-
ken after the second weighing, all hatched and the chicks were
strong and vigorous.
Table showing the loss in weight of the eggs.
Total





Average loss per egg. -











2.147 2. 109* 2. 599*
2.921 4.189 4.581
































* Covered with broken egg.
In this test it is seen that the greatest percentage loss was dur-
ing the third period, or from the twelfth to the nineteenth day,
40 WEST VIRGINI.A. AGRICULTURAL EXPERIMENT STATION.
the eggtj lofcins: during that time slightly less than 1 per cent, daily,
the percentage loss being calculated from the weight of the eggs
at the fJeginning of- the third period.
During the second period, or from the fifth to the twelfth day,
the daily percentage loss is slightly less than during the first five
days and also considerably less than during the same period in
test 1. This small loss was undoubtedly due to the breakage of
egg No. 11, which would reduce somewhat the temperature of the
remaining eggs during this period, and by partially covering num-
bers 2 and 4 prevent them from decreasing as much as they
otherwise would.
Large Versus Small Eggs.—Dividing the eggs into two groups
according to their weight we have numuers 4, 6, 7, 8, and 9 with
an average weight of 63.695 grams and with an average loss of
9.315 grams. The remaining eggs whose average is 55.969 grams
lost an average weight of 9. 744 grams. Consequently in this test
the lighter ftggs lost more weight than the others.
Test 3.—Eggs placed under a Rhode Island Red hen February
1, 1901. Nest situated in a room kept moderately warm except
during the last five days of the hatch, when the temperature























































































Of the thirteen eggs all hatched but four, two of the eggs being
unfertile and two with weak germs.
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The following table shows the loss in weight of each egg which
hatched for each of the three periods, and the total loss for the



















































































Average loss per egg.
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An inspection of the above tables shows that the eggs wliich
hatched decreased more rapidly in weight during the latter part
than during the first part of the period of incubation. The two
fertile eggs which did not hatch lost almost the same amount of
weight as the eggs which hatched; the dead chicks were perfectly
formed, but for some unknown reason were not hatched. The
unfertile eggs, as in test no 1, did not lose so much weight as the
fertile ones.
The Loss in Weight of Large Versus Small Eggs.—We may
divide the eggs which hatched in the above test according to their
original weight. Eggs 2, 4, 8, and 9 having an average weight
of 60.025 grams, suffered an average loss of 9.215 grams, or at
the rate of 15.35 per cent. Eggs 7,, 10, 11, 12, and 13, with an
average weight of 53.006 grams, gave an average decrease of 9.058
grams, or at the rate of 17.07 per cent. It is thus seen that
although the larger eggs lost more weight than the smaller, yet
they lost a smaller per cent, of their original weight.
The following table shows the loss in weight of the eggs which
hatched in the three different tests:
































































The above tables show that in the, case of the eggs which hatched
the daily as well as the percentage loss increased as the pe/iod of
incubation advanced.
The following table shows the average loss in weight of the




Test 3. . .
Average

































3,65 6.04 6,39 .15.26
3.92 6.50 6.94 16.41"
3.78 6.27 6.66 15.83"
.75 .89 .95 .83'
The average loss in weight of the unfertile eggs is shown below:








































3.54 5.36 5. 24 13. 50
3.72 ,5.84 5.02 14.81
3.63 5.60 5.63 14. 15
.72 .80 .SO 7.44




Fertile eggs which did not hatch.
Unfertile oggs.







































The table shows that the eggs which hatched lost, during the 19
days of the test, a gieater percentage of their original weight than
either the unfertile eggs or those with weak germs. Also in the




1. Fertile eggs, when incubated in a normal manner, decrease
in weight.
2. The eggs which hatched lost 4.17 per cent, of their weight
during the tin^t five days of incubation. During the seven suc-
ceeding davs they lost 6.35 per cent of the weight of the eggs at
the end of the fifth day, and during the next seven days lost 6.98
per cent, of iheir weight at the end of the twelfth day!
3. One hundred fertile eggs of average size will lose 234.9 grams,
or 8.28 ounces, during the first five days of incdbation; 341.8
grams, or 12.05 ounces, during the next seven days; and 352.8
grams, or 12.44 ounces, during the next seven days.
4. The unfertile eggs lost 3.6 per cent, of their original weight
during the first five days of incubation. During the seven succeeding
days they lost 5.6 per cent, of what they weighed at the end of the
fifth day, and during the next seven days lost 5.6 per cent, of
their weight on the twelfth day.
One hundred unfertile eggs will lose 217.2 grams, or 7.66
ounces, during the first five days ; 323.3 grams, or 11.40 ounces,
during the next seven days ; 306.9 grams, or 10.82 ounces, dur-
ing the next seven days.
Suggestions Concerning the Use of These Results.
Before placing eggs in an incubator they should be weighed
upon a pair of scales reading to ounces. This may be done very
conveniently by first weighing the trays, Dlacing the eggs upon
them ready for the incubator, and theii weighing trays and eggs
together. The difference will be the weight of the eggs. At the
end of the fifth day the eggs and trays should hi re-weighed, the
loss in weight determined, and compare'i with the figures given
in the Summary and Conclusion of this bulletin. It is impor-
tant, however, that the trays be thoroughly dry when first weighed,
as wooden trays, especially when recenth^ washed, may appear
quite dry and yet contain several ounces of water, ' which
will evaporate when the trays are placed in the incubator,
and thus make the loss in weight of the eggs during the first five
days appear larger than it really is.
Horace Atwood.
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